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Second integration of Eq. (20.3) yields 

Ely = + Ax + B (20.6) 

The deflection must vanish at x = L. Hence, substituting Eq. (20.5) into Eq. (20.6) 
and making y = 0 at x = L gives 

WL 2 

B ~ 6 (2^ ~ 3°°) (20-7) 

Hence, substituting Eqs. (20.5) and (20.7) into Eq. (20.6) leads to the following 
general expression: 

W 

y = [x 2 (x - 3a 0 ) + 3xL(2a 0 — L) + L 2 (2L - 3a 0 )] (20.8) 

When x = L, the deflection vanishes in line with the selected boundary condition. 
When x = a Q , the deflection under the applied load becomes 

W 

V — [^ 3 + 3a 0 L(a 0 — L) — otg] (20.9) 

Also, when a 0 = 0, Eq. (20.9) reduces to a standard formula for maximum deflection 
of a cantilever beam when the load is applied at the free end. 

Suppose we now assume that the distance x is measured from the fixed instead 
of the free end of the beam. Here the bending moment equation becomes 

M = W(L-a 0 -x) (20.10) 


so that 


Cpy 

EI W =w{L ~ a °- x) 


( 20 . 11 ) 


Note that in some books on strength of materials, the differential equation is written 
as EI(cPy/dx 2 ) = —M. The negative sign merely implies a specific convention, 
and the final absolute value of the deflection is not affected. In this derivation we 
continue to use +M instead of —M. Hence, the two consecutive integrations of 
Eq. (20.11) gives 

EI^- = W (Lx-a Q x+ a] (20.12) 

dx \ 2 / 

and 

Ely = W --eA-^j+Ax + B (20.13) 



